[Relationship between the hippocampal formation and the cortical and subcortical regions].
A summary of afferent and efferent connections of the hippocampal formation has been reviewed, especially outputs from the subicular complex. The hippocampal formation receives much information from widely spread cortical and subcortical regions, and in turn projects principally to many of the cortical regions. Particularly, the entorhinal area of primates receives a large number of outputs from cortical regions containing the prefrontal, insular, temporal, parietal, cingular, and retrosplenial regions. On the other hand, the cortex of both rodents and primates projects to almost all of the cortical mantle, especially to the prefrontal, piriform, temporal, olfactory relating cortical regions, and to the hippocampal formation itself. Thus, it has been strongly suggested that this structure may function in the modulation of memory and learning. However, many of the differences in species and much of topographical heterogeneity have been indicated in the projectional patterns and regions, from the hippocampal formation. For instance, besides the histochemical heterogeneity of the hippocampal formation, each of the dorsal and ventral parts of constituents of the subicular complex and CA1 undoubtedly have different connections with the cortical regions including the entorhinal and cingulate areas, and with subcortical regions including the anterior thalamic nucleus, nucleus accumbens and mamillary nucleus. Therefore, it could simply be presumed that each of these constituents might work in different aspects of the hippocampal functions. These facts suggest to us that the hippocampal formation, in particular the subicular complex, might have plural characteristics in transferring neural information. Moreover, the distinct dissimilarities of neural connections between rodents and primates indicate that the rodent's hippocampal formation might somehow have an undeveloped neural system of memory, or a different memory system from that of primates.